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@ Apparatus and method fior ultrasonic communication. 



I An apparatus and method for ultrasonically 
communicating information firom a source to a 
destination and for adoiowledging receipt of 
ttiat information by the destination. The ap- 
paratus comprising the system includes at least 
one processor, at least one transceiver, and at 
least one display device, each display device 
having a unique identifier. The processor com- 
municates infonmation for broadcast to ttie 
transceiver. The processor also performs digital 
signal processing for detecting an adc- 
nowledgement signal within a narrow 
bandwidth. The transceiver ultiasonicaify 
broadcasts an Identifier and associated data to 
display devices wittiln the broadcast area, and 
also receives ultrasonic signals. A display de- 
vice includes a transducer, a comparator, a 
memory, a display panel, and logic. In the com- 
munication method, a processor, a transceiver, 
and a display device communicate by initially 
associating date witti a unique display device 
identifier. The processor communicates ttie 
identifier^date pair to tiie transceiver, which in 
turn ultrasonically broadcaste the identifier and 
associated date to display devices within the 
broadcast range. If tiie received identifier 
matches ttie unique identifier of ttie display 
device, ttien an adcnowledgement signal is gen- 
erated and ttie date is displayed at ttie display 
device. The processor detarmines whettier ttie 
adcnowledgement signal was generated wtthin 
a defined bandwidtti by perfdnming digital sig- 
nal processing. 
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The pre8ent invention reiates to an apparatus 
and method for ultrasonic comnnunfcation. More par- 
ticulariy» the present invention relates to an appara- 
tus and method for ultrasonicaily communicating data 
from a source to a destination, ultrasonicaily ao- 5 
knowledging receipt of the data, and displaying the 
data at the destination. A particular application of the 
invention is to ultrasonicaily communicate price infor- 
mation from a computer to a remote display device, 
such as an electronic shelf lat)el, ultra-sonicaliy ac- 10 
knowledge receipt of the information by the display 
device, and display the food price information on the 
display device. A novel application of digital signal 
processing enables the acknowledgement transmls- 
ston to not consume much power. f 5 

Technotogy Is becoming more and more preva- 
lent in retail consumer transactions. At checkout sta- 
tions, for example, automatic detection of price infor- 
mation on bar coded ftema is now comnfK>nplace. A 
more recent advance is the use of electronic shelf 20 
edge labels to display food item and/or price informa- 
tion for shelved items. In this way, pricing information 
for the shelved litems may be electronically updated 
rather than manually updating printed shelf labels. 

Electronk: shelf edge labels available today typ- 25 
Ically require manual entry of data or remote entry via 
radio, light, or direct-con nect communication. U.S. 
Patent 5,01 9,811 . assigned to Unigraf ic AG. for exam- 
ple, discusses the use of a radio oonnectfon or an in- 
frared connection between a computer or control de- 30 
vice and an electronic shelf label. U.S. Patent 
4,002,886. issued to R. M. Sundelin, relates primarily 
to a direct-oonnect system fbr oommunlcating price 
information from a computer to an electronic price 
display unit as 

Unfortunately, a radio link is expensh^e and there- 
fore the number of radio transceivers per shelf or gon- 
dola is typically limited to one. Individual shelf edge 
labels are then physically connected by wires or snap- 
in tracks to the radio transceh/er, negating the ability 40 
to directly oonrununicate with individual labels. Fur- 
thermore, radio links are increashg to the point that 
channels are beginning to Interfere with each other. 
This interference threatens the reliability of existing 
and future radio links. 45 

Direct communication with individual labels is il- 
lustrated by the light-based lUD system by Technical 
Computing & Graphics (TCG) Systems Automation 
Marketing. The lUD system conrvnunicates with indi- 
vidual iabels by flickering florescent lights in the so 
store. Conununicatlon is one-way only, however. 
eis do not transmit Information. 

In general, existing systems sufferf rom a number 
of disadvantages sought to be addressed by the pres- 
ent invention. By way of example, some existing sys- 55 
tems do not provide for two-way communication. Lab- 
els cannot acknowledge receipt of data. Also, light 
based systems are disadvantageous because of. the 
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distraction inherent in flickering lights and because 
shadows render some labels inactive. Another disad- 
vantage of some current systems is that they require 
llne-of-sight communication between the source and 
destinatton (such as antennas or wiring to gondolas). 

The present invention overcomes the disadvan- 
teges and limitattons of the related art by provkJing an 
apparatus and method for ultrasonicaily communicat- 
ing infonmatton from a source to a destination and for 
acknowledging receipt of that information by the des- 
tination. 

The apparatus comprising the system includes at 
least one processor, at least one transceiver, and at 
least one display device. The processor communi- 
cates information to the transceiver and either in- 
cludes or has access to a database for storing display 
device identif iere and associated data to be displayed 
at the identified display devices. The processor also 
performs digital signal processing for detecting an ao- 
knowledgement signal. The transceiver ultrasonk:alty 
broadcasts an Identifier and associated data to dis- 
play devtees within the broadcast area, and also re- 
ceives ultrasonic signals. Each display devtee has a 
unique ktentif ier associated with it A display device 
includes a transducer for receiving and generating ul- 
trasonic signals, a comparator for determining wheth- 
er a received broadcast identifier matehes the unique 
identifier of the display device, a memory, and a dis- 
play panel, such as a liquid crystal display (LCD) pan- 
el, for displaying data. The transceiver may also in- 
clude cyclic redundancy checking (CRC) means. 

In the method for convnunicating between a 
processor, a transceiver, and a display device, data is 
initially associated with a unique display device Men- 
tif ier. The processor communicates the Identif ier^da- 
ta pair to the transceiver, which in turn ultrasonically 
broadcasts the kientif ier and associated data to dis- 
play devices within the broadcast area. Each display 
device receives at least the broadcast kientif ier. If the 
received identifier matches the unique klentifier of 
the display device, then an acknowledgement signal 
is generated and the data is displayed at the display 
device. The transceiver receives ultrasonic signate 
for defined time frames both before and after it broad- 
casts information to display devices. The before-and- 
after ultrasonic signal information is communicated to 
the processor for digital signal processing and a de- 
tenmination of whether the acknowledgement signal 
was generated. 

An advantage of the invention is to provide an ap- 
paratus and method for oonrununicatlng Infonnatton 
from a aouroe to a destination and for acknowledging 
receipt of that informatton by the destination. 

Another advantage of the invention is to provide 
an apparatus and method for communicating infor- 
mation that is unique and unaffected by existing com- 
munication linlcs. 

Another advantage of the invention is to pravMe 
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an apparatus and method for communicating an ac- 
knowledgement signal from the destination to the 
source with very little power consumption. 

Another advantage of the invention is to provide 
an apparatus and method for communicating infor- s 
mation from a source to a destination which does not 
require flickering of a light source, such as floresoent 
lights. 

Another advantage of the invention is to provide 
an apparatus and method for ultrasonicaliy commu- 10 
n kiting infomtation from a source to a destinatton 
which, does not require line-of-sight communication 

. t>etween the source and the destlnatton. 

Another advant^e of the inventtoh is to pravkie 
an apparatus and method for ultrasonteally commu- is 
nk^ating information from a source to a destlnatton 
which may be integrated into a pre-existing sound 

. system. 

Yet another advantage of the Invention is to pro- 
vkJe an apparatus and method for ultrasonically conv 20 
municating informatton from a source to a destination 
wherein the destination devtoe may be solar/light 
powered. 

The foregoing and other objects and advantages 
of the present Inventkin will be apparent to those skii- 25 
led In the art of ultrasonic communk^tion in view of 
the accompanying drawings, descriptkm of the inven- 
tion, and appended daims. 

FIG. 1 is a perspective view deputing an embodi- 
ment of the invented ultrasonk: oommunicatton sys- 30 
tern. 

RG. 2 is a block diagram depicting components 
of an embodiment of the invented uttrasonk: commu- . 
nication system. 

FIG. 3 is an exploded view of an emkxxJiment of 35 
the display devtoe. 

RG. 4 is perepectfve view of means for locally 
loading the display device with an kJentif ier and data. 

FIG. 5 is a flow diagram of an embodiment of the 
processor and the transceiver portion of the invented 40 
ultrasonic convnunicatton method. 

RG. 6 is a flow diagram of an embodiment of the 
display device portkm of the kivented ultrasonk: oom- 
munlcatk>n method. 

Refening now to FIG. 1 , an ultrasonic communi- 4S 
cation system 10 is shown which includes means 12 
for processing data (hereafter "processoO* means 14 
for trensceiving ultrasonb signals (hereafter "trans- 
ceiver^, and means 16 for displaying data (hereafter 
"display devk^e"). A typical system 10 will employ a so 
processor 12. multiple transceivere 14, and multiple 
display devices 16 for each transceiver 14. For ease 
of discusston. Iiowever. the fbllowing descr1ptk>n dis- 
cusses the relattonship between a processor 12, a 
transceiver 14, and a display device 16. 55 

The processor 12 is a computer, such as an IBM® 
Personal System/2® (PS/2® ) computer. For purpos- 
es herein, 'oomputer* includes a device capable of 



performing the functions of a Turing Machine. ATur- 
ing Machine is a weli-known computer science con- 
cept and is explained in Encyclopedia of Computer 
Science, Ed. Anthony Ralston. ISBN 0-88405-321-0. 
which is specifically incorporated herein by refer- 
ence. As shown in FIG. 2, the processor 12 includes 
means 18 for associating data with an kientif ier and 
means 20 for detecting an acknowledgement (ACK) 
signal. 

The preferred associating means 18 for the proc- 
essor 12 is a database 22 comprising a set of identi- 
fier/data palre. Each identifier (ID) 24 identifies a par- 
ticutar display device 16. The data 26 paired with a 
partteutar klentif ier 24 is the data jntended to be die- 
played by the display devk» 16. T?ius. if the data 
$9.99 were intended to be displayed at the display de- 
vtoe identified by the identifier 101, the paired entry 
<101, $9.99>, for example, would be included in the 
database. The database 22 may be created and main- 
tained using any one of a number of commercially 
available database computer programs, or by appro- 
priately organizing the entries in a computer data file, 
such as a text file or binary file. 

The preferred acknowledgment signal detecting 
means 20 for the processor 12 is a computer program 
for performing digital signal processing (DSP) on dlg^ 
tized data received by the transceiver 14. Alternative- 
ly, if the particular appiicatkin required fast DSP, the 
DSP could be performed by a DSP hardware devk^e. 
such as the TMS320C40 by Texas instruments. DSP 
techniques are explained in "Theory & Applicatk)n of 
Digital Signal Processing" by Lawrence R. Rabiner 
and Bernard Gold. ISBN 0-13-914101^, vvhich is 
spedf ically incorporated herein tvy rsf^noe. 

The transceiver 14 Is a terminal that can transmit 
and receive traffic, including, but not limited to. 
acoustk: (sonic and ultrasonic) traffic. The transceiv- 
er 14 Includes means 28 for ultrasonically broadcast- 
ing the Identifier and the associated data, such as an 
acoustic speaker device 28a, and also indudas 
means 30 for receiving ultrasonic sigriais, such as a 
microphone 30a. The transmitter component 28 of 
the transceiver 14 preferably indudes a piezoelectric 
transducer 28b for converting electrical signals kito 
mechanical vibrations. Conversely, the receiver con>- 
ponent 30 of the transceiver 14 also preferably In- 
dudes a piezoelectric transducer 30b for converting 
vibrattons into electrical signals. The transmitter 28 
and the reoehrer 30 may comprise a single unit The 
processor 12 and the transceiver 14 are effectively 
coupled to one another for communication between 
the two units. The preferred embodiment is to directly 
connect (e.g.. through wiring 32) the processor 12 
and the transceiver 14 via an analog-ttxilgital (A- 
D) / digital-to-analog (D-A) converter interface 34. Al- 
ternatively, other fomns of wire and/or wireless conh 
municatton may be employed, induding acoustic, ra- 
dk> frequency, or sight-based communication. The 
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processor 12 communicates identifier/data pairs 24, 
26 to the transceiver 14 for broadcast, employing the 
D-A converter 34a to convert the identifier/data pairs 
from digital form to analog form. The transceiver 14 
communicates ultrasonic signals to the processor 12 5 
for DSP. employing the A-D converter 34b to convert 
the ultrasonic signals from analog form to digital form. 

In one embodiment, a conventional public ad- 
dress (PA) system may be adapted for use in accor- 
dance with the present invention. The processor 12 io 
and the A-DTD-A converter interface 34 would serve 
as the PA base station and amplifier. The transceiv- 
ers 14 would replace the PA speakers, but would be 
capable of generating sonic and ultrasonic sound. Ex- 
isting PA wiring would not need to be replaced. is 

As shown in FIG. 2 and FIG. 3, the display device 
16 is an output unit for presenting a visual represen- 
tation of data 26. The display device 1 6 has a memory 
36 for storing data 26 to be displayed, and for storing 
an associated unique identifier 24. Preferably, the 20 
menrKiry 36 is non-volatile. An ultrasonic transducer 
38 and A-D/D-Aconverter 40 are provided as a means 
42 for receiving an ultrasonically broadcast identifier 
and ultrasonically broadcast data. The transducer 38 
preferably includes a piezoelectric transducer 38a for 25 
converting electrical signals into mechanical vibra- 
tions and, conversely, for converting vibrations into 
electrical signals. The display device 16 includes a 
comparator 44 for determining whether a received 
broadcast identifier matches the unique identifier so 
stored in memory. A control logic unit 45 is provided 
which may be employed to verify the received data 
once the broadcast data has been received and con- 
verted to digital form, such as by performing a cyclic 
redundancy check (CRC) on the received data. Con- ss 
trol logic unit 45 may be microprocessor contrdied 
programmed logic or custom complementary metal- 
oxkie semiconductor (CMOS) logi& Means 46 for ul- 
trasontoally generating an acknowledgment signal Is 
provided, such as coupling the transducer 38 to a ca- 40 
pacitor48 which stores energy representative of a de- 
fined acknowledgement signal. The acknowledge- 
ment signal is preferably a short beep of a single 
known frequency tone emitted in a known time win- 
dow after receipt of an identifier. Although a number 4S 
of display mechanisnts might be employed to display 
the recent data, an LCD panel 50 is preferred on the 
basis of low power oonsumptton and low cost Simi- 
larly, the power source 52 for the display device is 
preferably solar^iight power, via a solar/light cell, al- so 
though a battery or other suitable power source might 
also t>e employed. 

The display device identifier 24 is preferably a 
number or other indk^ia which is stored In display de- 
vice non-volatile memory 36. The identifier 24 may ss 
be chosen by the display device manufocturer as a 
type of serial number and loaded into memory 36 at 
the time of manufocture. Alternativeiy, as shown in 
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FIG. 4, means 54 for locally loading the display device 
with an klenttf ier and data may be pravkted. One enH 
bodiment of such a loading means 54 Is an optical 
scanning wand 54a operabiy connected to an ultra- 
sonic loading means transceiver 56. The optical scan- 
ning wand 54a is adapted for scanning indicia and 
communicating electronic signals representative of 
the indicia to the loading means transceiver 56, and 
may include a visual display 58, such as an LCD pan- 
el, for displaying the scanned indicia. The toading 
means transceiver 56 is fitted with an acoustic cou- 
pler 60 adapted for placement over the display de- 
vtee's receiving means 42. The acoustic coupler 60 
acoustk»ily isotates a display device 16. Bectrical 
signals representative of the indicia are converted to 
analog form, ultrasonically transmitted to the display 
device receiving means 42 by the loading means 
transceiver 56, and appropriately stored In display de> 
vtoe menwry 36. TransnHsskMi of the information to 
the display device 16 is preceded by a special acous- 
tic command to the display device 16 indicating that 
the information to follow is to be loaded as the unique 
identifier 24, as opposed to being processed as an 
identifier/date pair. 

The ability to locally load display devtees 16 with 
identif iere 24 facilitates a particularly advantageous 
encoding scheme. In those applfoatfons where the 
display devtees 16 are intended to be assodatod with 
items having a Universal Product Code (UPC), the 
unique identifier 24 for a particular display device 16 
may be encoded as the UPC for the associated item. 
A bar coded item may then be scanned for its UPC 
with the optical scanning wand 54a and an associated 
display device 16 immediately toaded with the UPC 
asttie klentifier24. 

The display device 16 may be advantageously 
encased in a water resistant case 16a for protective 
purposes, secured tyy aff bdng means such as screws 
17. Further, the display device 16 may be adapted to 
fit onto the edge of a shelf, such as a grocery store 
shelf, by applying damp, adhesive, or other aff bdng 
means to the display devk:e 1 6. The display devtee 1 6 
may also be adapted to attach to portable items, such 
as packaged foodstuffe, by providing a suitably 
placed opening 16b through a portion of the display 
device case 16a. The opening 16b tiiereby fadlitetos 
tagging of the display devtee 16 to a portable Rem. 

in operation, as depicted in FIG. 5, the processor 
associates data intended to be displayed on a partic- 
ular display device with the unique kJentif ier for that 
particular display device, step 100. In practice, a da- 
tabase is constructed in which data intended to be 
displayed at each display device is paired with the 
unique kientifier corresponding to the intended dis- 
play device. In general, communication with the dis- 
play devices proceeds by transmitting each kfentif i- 
ei/data pair one at a time until all entries in the data- 
base have been processed. 
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Prior to the display device generating the ac- 
knowledgement signal, the processor, In combination 
with the transceiver, determines a first indicator of the 
anKNjnt of ambient sound within an acknowledgement 
signal bandwidth, step 1 02. A first timer may be em- 5 
ployed to control the start of a second timer, steps 104 
and 108. After the transceiver ultrasonically broad- 
casts the Mentifier and the associated data in step 
1 06, the processor, in combinatbn with the transceiv- 
er, determines a second indicator of the amount of io 
ambient sound within the acknowledgment signal 
bandwidth, step 112, for a time period defined by 
steps 110 and 114. 

More particularly, prior to transmitting the Identi- 
fier/data pair, the processor evaluates in-band noise 15 
and uses this level (first indicator) as a baseline fbr 
comparing energy detected during a defined window 
of time In which an acknowledgement signal is ex- 
pected (second indicator). The time window begins 
after the first timer has expired (or alternatively upon 20 
transmission of an Mentifler/data pair) and ends at 
some defined later time« typically on the order of a few 
milliseconds, but the window must be longer than that 
required to generate an acknowledgement signal. 
The time window must be long enough to allow for so- 25 
nic propagation time variattons resulting from varying 
distances between display devices and their associ- 
ated transceiver. 

In the process of convnunlcating the klentif ier/data 
pair from the processor to the transceiver the informa- so 
tk)n is converted from digital form to analog form. The 
transceiver then ultrasonically broadcasts the identi- 
fier and the associated data to any display devices 
within the broadcast area. The t)roadcast area is a 
function of the frequency range of the broadcast Pre- 35 
ferably, the identifier and associated data is ultrason- 
ically broadcast within a range above human hearing 
but low enough to avoid excessive atnrK>spheric at- 
tenuatkm (e.g., in the range of approximately 30,000 
hertz to 50,000 hertz). 40 : 

Signals detected by the transceiver during step 
112 are communicated to the processor for process- 
ing and a determination of whether an acknowledge- 
ment signal has been received. An acknowledgment 
signal is determined to have l>een received if the proc- 4S 
essor determines that the second indicator exceeds 
the first indicator by a defined amount The processor 
determines whether an acknowledgement signal has 
been received by performing digital signal processing 
on the signals detected by the transceiver. so 

The acknowledgement signal generated by a dis- 
play device will be relatively weak and will buried in 
sonic and ultrasonic t^ackground detected by the 
transceiver. The eneigy in the acknowledgement sig- 
nal, however. Is advantageously chosen to be con- 55 
centrated in a single tone. The background noise will 
be spread across the frequency spectrum. The 
amount of noise energy will therefore be low In the 



precisely defined band for the acknowledgement sig- 
nal. 

In order to detect an acknowledgement signal, 
the processor eliminates or filtere noise energy not In 
the defined acknowledgement signal band. DSP may 
be employed to achieve filter bandwUths of one hertz 
or less, using simulated filter equivalent to 100 to 400 
poles. A "pole* is the equivalent of a simple resistor- 
capacitor filter. The selectivity of the filter Is a func- 
tion of the amount of time devoted to processing, and 
processing time is a functton of the amount of bilbr- 
mation to be analyzed. 

As depicted in FIG. 6, the identifier and data Is re- 
ceh^ed at the display device, step 200. Each display 
device within the broadcast area Histen^ for Ita Men- 
tlfier through Its ultrasonic transducer. If adisplay de^ 
vtoe "heare" Its unique identifier, that is, the broad- 
cast identifier is determined to match the identifier 
stored In the memory of the display device, step 202, 
then the display device receives the associated data. 
Alternatively, a direct analog comparison of the re- 
ceived identifier and a stored analog form of the klen- 
tif ier could be made, but this is not preferred since it 
would require undesirable additional circuitry. Of 
course, the display device may receive the Mentifier- 
/data pair In its entirety and a test then made to de- 
termine if the received klentifier matches the unique 
identifier. In either case, if a match isdetenmlned, the 
received data, in acoustic form. Is converted from 
analog to digital form and stored in memc^ in the die- 
play device. Preferably, once the broadcast data has 
been received and converted to digital form, the data 
is verified in step 206, for example, by perfonmlng a 
cyclic redundancy check (CRC) on the received data. 
The CRC may be performed in a well known manner, 
using known apparatii, such as microprocessor con- 
trolled programmed logk: or custom complementary 
metal-oxide semiconductor (CMOS) logic. Once the 
display device receives the broadcast data, the dis- 
play device generates a brief burst of a pure (single 
frequency) acoustic tone as ah acknowledgement 
signal within a specified period or window of time, 
step 214. The specific frequency selected as an ac- 
knowledgement signal is a design chotoe, however 
the tone may be of relatively low amplitude because 
of the DSP to be done by the processor. Concurrent 
with generating the acknowledgement signal, or sut>- 
sequent thereto, the display device displays the re- 
ceived data on the LCD panel, step 216. 

Of course, many nnxlif icattons and adaptatkms 
to the present inventfon could be n»de to advantage 
without departing from the scope of this inventton. 
The lnventk)n may be applied to oommunlcatk)n sys- 
tems other than ultrasonic communicatk)n systems. 
The invention may also be applied in settings other 
than retail consumer transactions. Communicatton 
between the processor and the transceiver may be d»- 
rect-oonnect electronic communication or remote 
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communication via- radio, light, or acoustic transmis- 
sion. Analog-to-dlgital and digital-to-analog conver- 
sions could be replaced with equivalent direct analog 
computations. Further some features of the present 
Invention could be used without corresponding use of 5 
other features. The display device need not be limited 
to use as a shelf label or Item label, for example. Ac- 
cordingly, this description should be considered as 
merely Illustrative of the principles of the present in- 
vention and not In limitation thereof. 10 
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tor of the anKNint of sound within an acknowl- 
edgment signal bandwidth; 
(i) for a time window after step (c), determin- 
ing a second indicator of the amount of sound 
within the acknowledgment signal bandwklth; 
and 

(j) determining the acknowledgment signal to 
have been generated if the second indicator 
exceeds the firet Indicator by a defined 
amount 



Claims 

1. A communlcatton method between mieans for is 
processing data, means for transcelving signals, 
and means for displaying data, wherein each dis- 
playing means has a unique Identifier, compris- 
ing the steps of: 

(a) associating data with an Mentlf ler at said 20 
processing means; 

(b) communicating the Identifier and the as- 
sociated data to said transcelving means; 

(c) broadcasting the identifier and the associ- 
ated data at said transcelving means; 25 

(d) receiving the broadcast Identifier and the 
associated data at said displaying means; 

(e) generating an acknowledgment signal at 
saM displaying means If the received klentif I- 

er matches the unique identifier of saki dis- so 
playing means; 

(f) displaying the received data at said display- 
ing means; and 

(g) determining at said processing means 
whether the acknowledgment signal was gen- 35 



2. Communlcatbn method according to daim 1, 
wherein step (c) includes ultrasonically broad- 
casting the data and the identif ierand step e) be- 40 
ing performed ultrasonically. 

3. Communication method according to Claim 2. 
wherein step (c) includes ultrasonically broad- 
casting the data and the identifier within a range 45 
of 30,000 herU to 50.000 hertz. 

4. Communication method according to claim 2 or 3, 
further comprising the step of verifying the data 
after the data has been received at step (d). so 

5. Communication method according to daim 4, 
wherein the verifying step Indudes perfonning a 
cydic redundancy check on the received data. 

S5 

6. Communication method according to daim 2 or 3 
or 4 or 5, wherein step (g) comprises the steps oft 

(h) prior to step (d), detemtinlng a first indica- 



7. Communication method according to Claim 2 or 

3 or 4 or 5 or 6 wherein step (g) is performed by 
employing digital signal processing. 

8. Communlcatton method according to Claim 2 3 or 

4 or 5 or 6 wherein step (g) is performed by em- 
ploying digital analog f iltera. 

9. Communication method according to Claim 1, 
wherein the acknowledgement signal of step e) Is 
generated within a narrow acknowledgement sig- 
nal bandwith and step g) comprises the steps of: 

(h) prior to step (d). determining a firet Indica- 
tor of the amount of sound within an acknowl- 
edgment signal bandwidth; 
(I) for a time window after step (c), determin- 
ing a second Indicator of the anKXint of sound 
within ttie acknowledgment signal bandwklth; 
and 

(j) detemilning the acknowledgment signal to 
have been generated if the second indicator 
exceeds the firet indicator by a defined 
amount 

10. Ultrasonic communication display apparatus 
(16), comprising: 

(a) a unique identifier associated with the ap- 
paratus; 

(b) means for receh^lng an ultrasonk^ally 
broadcast Identifier and ultrasonically broad- 
cast data (42); 

(c) means for determining whether a received 
broadcast Identifier matehes the unique Iden- 
tifier, 

(d) means for ultrasonically generating an ac- 
knowledgment signal (42); and 

(e) means for displaying reoelved data (50). 

11. Ultrasonic communication display apparatus ac- 
cording to daim 1 0. further comprising a menwry 
wherein said kJentIf ler is stored. 

12. Ultrasonic communication display apparatus ac- 
cording to daim 10 or 11. wherein said klentif ler 
is a UPC. 

13. Ultrasonic communication display apparatus ao- 



Page: 6 




EP 0 631 226 A1 




cording to daim 10 or 11 or 12, wherein said re- 
ceiving means and said generating means both 
employ a piezoelectric transducer. 



wand. 



■14. Ultrasonic communication display apparatus ac* 
cording to daim 10 or 11 or 12 or 13, wherein said 
detemiining means Indudes a comparator for 
comparing whether a received broadcast identi- 
fier matches the unique identifier associatad with 
the apparatus. 



5 



21. Loading apparatus according to daim 19 or 20, 
wherein said second dbupling means is an acous- 
tic coupler adapted for placement over a receiv- 
ing means of said display device. 



10 



2Z Loading apparatus according to daim 19 or 20 or 
21, further comprising means fbr displaying scan- 
ned Indicia. 



15. Ultrasonic communication display apparatus ac- 
cording to daim 10 or 11 or 12 or 13 or 14, where- 
in said displaying means indudes a liquid crystal 
display panel is 

16. Ultrasonic communication display apparatus ac- 
cording to daim 10 or 11 or 12 or 13 or 14 or 15, 
further comprising means fbr affixing the appara- 
tus to a shelf edge. 20 

17. Ultrasonic communication display apparatus ac- 
cording to daim 10 or 11 or 12 or 13 or 14 or 15 
or 16, further comprising means for affbdng the 
apparatus to a portable item. • 25 

18. Ultrasonic communication system, comprising an 
ultrasonic display apparatus according to Claim 
10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 and 
characterized in that it indudes: so 

(a) means for processing data, induding 

(i) means for associating data with an iden- 
tifier. 

01) means for detecting an acknowledg- 
ment signal; 35 

(b) means for transceiving ultrasonic signals, 
operat>ly coupled to said processing means 
for communication therewith, induding 
means for ultra-sonically broadcasting an 
identifier and assodated data, and means for 40 . 
receiving ultrasonic signals. 

19. Apparatus for loading a display device with an 
identifier and data, comprising: 

(a) means for optically scanning indida (60); 4S 

(b) means fbr transceiving ultrasonic signals 
(56); 

(c) first coupling means for communicating 
signals representative of said indida from 
said scanning means to said transceiving . so 
means; and 

(d) second coupling means for communicat- 
ing signals representative of said indicia from 
said transceiving means to said display de- 
vice. 55 

20. Loading apparatus according to daim 19, where- 
in said scanning means Is an optical scanning 
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